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^^4] HEAD POSITIONING CIRCUIT FOR MAGNETIC DISK DEVICE 
(llM-242617 (A) (43) 21,9.1993 (19) JP 

(21) Ap]?l*^o. 4-78271 (22) 28.2.1992 
(71) NEC CbRe (72) MASAHIRO SHIMAUJI 
(51) Int. CP. GltMimGllB21/08 

PURPOSE: To prevent deterioration of a regenerative signal and to enhance 
the reliability of detecting the sigftal^ storing an offset amt. between a read 
head and a write head in advance ana-SJ^forming a read by offsetting this 
amt. at the time of the read. 

CONSTITUTION: When the read head and the writcsjiead are provided in one 
slider, and positioning of the heads in a rotary type is^ecformed, a positioning 
error signal 42 obtained from regenerative information of a"^«^rvo head 31 is 
inputted to an adder 33. On the other hand, a signal for offsettihgs^th head 
positions by an offset amt. corresponding to a track position is inptttt^d in 
advance to a voltage generating circuit 35. Then, when an R/W gate sigfl 
44 becomes active at the time of read operation, a track address 40 is inputted, 
and a positioning error correcting signal 44 corresponding to this track position 
is read out to be inputted to the adder 33. From the adder 33 a post correction 
positioning error signal 43 corrected in offset is outputted. 
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32: demodulation circuit. 34: compensation circuit. Slower 
amplifier, 37: actuator 



(54) MAGNETIC DISK DEVICE 

(U) 5-242618 (A) (43) 21.9.1993 (19) JP 

(21) Appl. No. 4-44833 (22) 2.3.1992 

(71) HITACHI LTD (72) KAZUHISA SHISHIDA(2) 

(51) Int. CP. G11B21/10 



PURPOSE: To calculate accurate speed and to provide high speed head positioning 
control by changing a speed detecting gain in a method of using a position 
signal of either of phases of a 2-phase position signal. 

CONSTITUTION: A servo signal 5 out of signals of a magnetic head 2 is inputted 
to a demodulation circuit 6 to output a position error signal 7 and a track 
number signal 8. The position error signal 7 is a 2-phase signal, and a-phase 
or b-phase is selected by a signal selelcting circuit 12 in accordancie with a 
decision of a region deciding circuit 9 and is stored in a storage part 10. Subse- 
quently, in a linearizing circuit 13, a linearizing position signal is calculated 
by the track number 8 and the position error signal 7, while in a moving amt. 
detecting circuit 14, a detected speed of the head 2 is obtained from the 
linearizing position signal. This speed is multiplied by the gain determined 
by a gain selecting circuit 11 depending on a-phase or b-phase of the position 
signal in a speed detecting gain 15, so as to become an accurate detecting 
speed signal 17, which is used for head positioning. 




1: magnetic disk, 3: spindle motor, 4: head supporting 
mechanism. 16: target speed signal. 18: target speed generating 
circuit. 19: controller, 20: driving circuit. 21: speed error 
signal 



(54) MAGNETIC HEAD ASSEMBLY 

^242619 (A) (43) 21.9.1993 (19) JP 

(21) A^tpkNo. 4-44231 (22) 2.3.1992 
(71) NECCDRP (72) TAKASHI NORO 
(51) Int. CP. GUB2iy21 



PURPOSE: To suppress disturfenQe of floating posture due to acceleration at 
the seek time of a magnetic head aftd4n}prove positioning speed and positioning 
accuracy. 

CONSTITUTION: A notched part 2 is provide^^^by^tting a back side of an air 
inflow end 11 of a slider 1, and the suspension 3"Ss.s^tted to the slider 1 to 
bring a load pressing part 31 including an embossed parl^-ela gimbal structure 
of the suspension 3 to be in the vicinity of right above th^^-c^ntroid of the 
slider 1. Then, a pitch angle formed between the air inflow end ll>R<ia mag- 
netic disk is increased, so that torsional oscillation is suppressed and thel>6c;ur- 
rence of moment of the slider due to acceleration at the seek time is suppresse9> 
thus ensuring accurate track positioning. 




7a: rail 
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1 

mmiLm^v^^^xw.m\.fz.m'^2^(DitLWiB^^^ i 

[IS*il4 ] ff*Ii2iS«Jc^05^^v=^V;^^^Si:I:^BV^ 

So 

[IB*^15 ] iS*3l2lS-«c<7?a^T^V;^^^Si^4oV^ 

[0 0 0 1 ] 
[0 0 0 2 ] 



(2) ^tM^5-2 4 2 6 1 8 

2 

^ift-r^mn^-^y Y i-^-yf^^yY) ^Bmh^^y^ 

^J;tJ^. C. Denis Mee, ''Magnetic 
Recording" McGraw-Hill, 19 8 SiCM^^ixTl^ 

10 y Y (T — ^^y Y) 11. -^y K:^4^^11«tw J: (9 i^— ^' 

miz^v^mm^^ti'^mxh^xh. ^yY^^mmi^^ 

[0 0 0 3] -^(D^m-X. mm.f ^ <7 '^m.-X'^m\L(r:> 
Wmx^ ^0^h^y^ ^^miti^iM V:K^^j:mm t^j:^o 
20 [0 0 0 4] rcoPp^Mo^i^irJl, I^— cOt"*^ ^i^^ffi_h 

^T-^^o 'f—-^m^—yr^mm:^^i^^\^^xi'±. M\^-r 
^t"^ ^i^^f3^hmxm:i^^^hti^^—yi^mn^m\^^x 
^m'^^y Y^itLm^^mwi-^tLi^^ m^^y V^y^ 

[0 0 0 5] :ico^#. wn^.(om'^}i\^x\%. BMV 
30 =7 y ^ ^'L^m^^Xm^m,W^f^X^y K^^itj-f^i^ 

'LA'cm%.--'y Y^^i^^^um-t^\iLm.nm^\-:im'o^^x 

[0 0 0 6] ^^1S3tSyiiW2^{:i4oit5ffiftffiHJf»^co^Jfft 

40 [0 0 0 7] -y^jRi:!?. w^7:)Pp^M^^^*:-r'5 7t^tc^.^< 
1 4 6 0 5 8 -^^fRfcti, 1 1^>yy^/a^T-c7?^t^^47^^ 

[0 0 0 8] 

Wm^^^^ yfy h/-^-vi: LT-^{z^<*nt,ix/c 
50 y Y(D\tM^'^m^^.)^-^^1i^^^^^\^X\^^^. 



3 

[0 0 0 9] *^P^cr)g6tjfl. ±m(O.^AZ-D\.^X. m& 10 
[0 0 10] 

[0 0 1 1 ] X. 1^— T="^;^^ffi_htwa t@^t/bfflt7)0i-^ 

<t h 2m(DitLm.in^^-—'^(D~^:^y'^^mmxMm^ 

V (k 4- 1 ) = (Kvel • {Y (k ■ 
[0 0 1 5] ^cD<^^. ki^>':r/us*.'^.:io j;t/k + 1 i^ 30 

>^y'/i-^.^.xmn^i^^uTcoiiLmW:mB^'(Dm^'^ 

{ (at@, am . (bffi, bt@) } , (a+@, b 

, (b+@, affi) c7:)^ti-?';h.tr^;^;bT3SS1^t±i<5^^ 

^ ^'Kvel ^ Ksen, Ksen+Asen, Ksen— A sen <h "t" 

:iixt::J:*9. m^^-^-^y V:^-^<—^ hin^U (l^2# 
B^J ^ilig-t-^S#P0^icJ: ^ (atg, b1^) , (bt@, a 
tg) cD|a'^-y:(^i:^i^v://i-Mi^T;^5T + A t , T-A 

i^^'t^z.tr^x^^^ 

[0016] 40 

immm] )^t. ^mmcommm^. mm^m^.L^xm. 

[0017] mmm d mi\^. :^mm(Dmn.T'^ ;^ 
i^mm(D~'mmm^^-ry^y^^mx^^o )^t. 
i\zv^\.-^^miz-:>\.^xmm-r^o mmiz:^\^^x\^. ^ 

[0018] (mmmm mn^mm-r^fz^(Dm^y' 



mmW-S- 2 4 2 6 1 8 

4 

m^^kxm\^'r^m&^m^^^mm^^mkt^m-r 

^z.t ^W^t-th h(DXh^o 

[0 0 12] X. mtmm^AE^m±. ntimcDtm^n. 

[0013] 

%.--^vY(Dm.mutLm.{%^Y (k) f^. i/^^p^cT:*^ 
Y(o{tLm.\zx.'om^^^^ a t@fc^i^f^b*@c7:»'fi 

hi)-x^^^ ^\.xmR,^)c\^fz.\tmmm%^'t-a'^x^ 
^i}~-\:>^x^^'h--^%^mu\z%^\%.\.. nm\z\i-^ l1^>- 
':f^\^n^.x(om^^miLm.\^^Y (k + i) ^j^w-r^o 

(1) 
[0014] 

1) -Y (k) } (1) . 

t::lSi^^ti. mwm.Wf 4 \ \zn\P\\^X'^n^^ 

n^S'JWt-i-t^t^^oTiE®b[H]£g2 Otr J: »9ig®b$tL>5o 
mIf£^M-^^> K 2 tl. Stlta^M-r='^ ;^ 1 

g^^^-r^fHj^iL^R^^co tS^® « 5 S h ^ :y ^ 41 

[0 0 19] mjfS*J{»^i 9t;if^. g^iiS^ 

^lElgg 1 8 J: f9 "^m&mn^ 1 6 <h . SfJiSa 

^-^^/ K2cQiS^^|g-ri^a:ligS{t-^l l(O^X^^^-& 

m.^-yY2\zx.'ot^mc^^^^^m^o^b%. mw&^ 

i^-^'m^5(i. mPlH]^6i::A;^$tt5o tIPlElgS6 

h(omM^'^^^-'t\tLmmwm^ 7 y^ 

[0 0 2 0] eS^^m-^ 7 (i. [^2 (C^-r a 2 5^ 
t>*b+@2 6 J: (9 J^?^ 2tgft-^"efo*? . atgl^bffij:i9flfj 



5 

[0 0 2 1 ] m^m^i^m 1 2 Tfi. ®i^¥ij:£[H]sg 9 

[0 0 2 2] ^Kiai^thilElSS 1 4 XJi. ^JF^^WigjB-^ 

:^#$^Y (k) k^i^-yjum.^.x^ i-^^^y/i^m 
(k + i) <tco^55'^ffit^r "^^lifi^^tii-r 

t9 k + 1 1^>':/7^B#.'^.-e^^. ^^-^:y K 2 (Ol^t±J5g^{t 

[0 0 2 3] ^r.-t:\ iSaittti^V^^l 5(D;^^^f^. 
^V>'31S^[h]£S 1 1 <9*:£^tt^o -r^cet?-^. ki^ 
v:7^^uB#-^.2&I/k -h 1 1^>:7^/^Rt.^.xm-^il^RIE]^ 1 2 
icj: fiatt^R 1 OtcfStt^^x^liei^^it^ 

7 (D4mK) ^^(Dm-^-^ (atg, atg) . ( a ffi. b 
t@) . (bt@. ate) . (btS. btg) . ^^^^tLtr^t 

[0 0 2 4] mmitiiimm^-) m^. mmmmm(o ^ 

^ — ^-3 1 -'m:i^<—^ Vy<-^->'t \^X^<^h 

tb5gfS5}'2 7-3 otr j:t:)itj5Sc$ti5o z.^x\ mm.-- 
y Y2tm^(i>--(S>(r>m.^^mm\.fz.t^^ m^. \tL 

;6^mjiE(D--'®co^^SS^ili§-r^:i^t::ct ^^<—y> 
^b-f-^:! ^tdj: (9 . A/^--^h2 7. B^^— ;^h2 8, 

C^^ — ;^h2 9. D-'^— ^ h 3 O^^-eticO^PIf 
Ife^^fiSfbLfcm-^AB S (A) 5 3. ABS (B) 5 
4. ABS (C) 5 5. ABS (D) 5 6 HUtB 
ABS (A) ^fl^bfcff-^;^-^. tutfiABS (B) ^ 

atg*^#5o ^fc. iutSABS (C) ^«5>b/cm-^^^ 

itjiBABs (D) ^m'^v.fzm^'^^'^'r^:Lt\:l 

[0 0 2 5] r^T% affi^t>*bffltl. V'yy^^'L^. 



(4) ^f^^s-2 4 2 6 1 8 

6 

•^co«ii<75i^M^mp^-r5fc^^>. mm.^y V2(DitLm^^ 

[0 0 2 6] mn.-^ y K 2 (nitLm.^^')i\^---(Om&'f)^^ 
y K2 7)^A^<— h t B^-^— ;^ h<^^l^(^{4^^ili§ L 

[0 0 2 7] m^. mmm'^m^ 9 x(Diu.mmmn^ 7 

-^7 ^1II]4 cOT/l-:^^y Xi^trt^oT. m 5 tC^-TMJfilca 
~h (i^TArea a ~ Area h t^-t) CD 8 OCO^^ggir 

20 [0 0 2 8] i^T[II4iC^^V^. ^Jslc^iJ^c7:»T/U':=^~y 

^fj^B^-r^o :^-r. a tQ<7?IEA^4^lJ^i-^ (F3 1) , 
a ffiOfil/iiS:^/^ t Area c. Area Area e. Are 

a fXfe'?. F 3 2 c7)Mllt:iitii^o i-^c^^"^. b+@cOIE 

A^4^ij^-r^o z.(Dt^. hm(D\m^^^x^h.\^mm-t 

Area c , Area d Xfe ^9 . F 3 3 CO^^tr^lt^o 

atg/if^e^ bti^Steb7tffi^^5>LfcifitcOIEA^ 
¥lJ:^i-^. rcO^#Sg:^;0^IE-<?fotlfi*Area c Xfc »9 . 
*£;^7)5:ftX^ntf Area dXfe-So "^Tt. ttJtSF3 2Sr 

•^\^^x'^^'f)>'^x^rL\^¥ s ACD^m^mt^o -t-^^t> 

30 a tgT^^^ bt@^^:»b7tffi(DlEA^4^iJ^i-^o 

t^. *S;^;^^AXfciXf^*Area e Tfo ^9 . IS^I^^^jEX^ 
;atfArea f Xfo^^ "^fc HUtS F 3 1 c7:)^StC:Jol 
/?g:^;O^IE/^ b Area Area Area a. Area b 

Xfef9. F 3 5 c0^1li::iltro -r/^it:?-^. bt@(DlE:ft^ 
4^fJ^-r5o ^60<h^. b+@c7:>fe;0^A-i?fetLf^itjtS^Jgcfi 
Area Area h Xfc *9 , F 3 6 (DMUfCottl^o t*^^ 
f^^. a t@;6-53mltSbffi^SteL7tjfi^^5^L.fc|itcoE 
A^^^IJ^-r^o ^(T:)^ t*£:^/0^ftXfc^Xf^Area g -e$? 
^m;6^IEXfc^tf Area hX^^^o ^7t. SutSF 3 

40 5 icjov^T^£^;6^JE-efetL^^F 3 7(7:>^3S--^tPo t-^^^ 
a+i;6^?5 bt9^ll57'bitffi(7:)iE:fe^¥ij:^-r'&o :i 

(Ott. ^^/O^iEXfoiXflArea a Tf . 
fo^flArea bX$>§o 

[0 0 2 9] m^^gWlEl^ 1 2 Xli. ®ifi£4^iJ^lHlSS 9 X 
(D\1LW\-E^7 (Dm^n'^\^\^t:^'f)^^oX . a ffi. -5 V ^ 
(i. bt@;^^^}?^$tl5o -t^Siioib. mlfe^i^;^^ Area 
b. Area c. Area Area g <t ^tJ^ ^ # , 

i^Lmmmt^'7 ti.x a^iim^^ix. at@^iiiRb7t 

^ t/^^tettSP 1 OirfBtt^n^o -'::^Area a. Area 
50 d. Area e. Area h (T^^Jlg ^ $:iX7t ^ # . {ifi 



(5) 



#r?fl¥5- 2 4 2 6 1 8 



8 



10 



[0 0 3 0] r. r. T% mmitmm i 3 -x:{t);xT<Dmm^.z 

Area a ; ( 2 - h ^ :y ^ 1.0) -^i^LmmmiW^- 

Area b ; ( 2 • h ^ ^/ ^ 1 . 0 ) + ( 1 . 0 -iiLM 

Area c : (2 • h ^ ^ ^^'} 

Area d ; ( 2 • h ^ ^ #-§-) +(1.0 -{i 

Area e ; (2- h ^ :y ^ H-^-- 1 . 0 ) +{iffi^||{f ^ 

Area f ; {2 - h9-y^ 1 . 0 ) + ( 1 . 0 -fug 

Area g ; (2 • K^:y^#-^) +{ig^Mfi 

Area h ; (2 • 

D e 1 t =Y (k 4- 1 ) -Y (k) 

[0 0 3 3] mm^mmi^. iSSi^Hii^v >^ i 5 

^^^jrj:t9l^i±ii^am-§-i 7^Sm-r5o ::c-t:\ 3* . 

5tl. fStSSfSl OirtBtt^nfd. ki^> 



+ (1. o-m 



20 



t>. (p]^ll^7:^%;t^c:X^^/^T ^^^/:?'f^-tr 
[ 0 0 3 1 ] (ig^^^a> ji^fr. ^.\hmmt%i i(D% 
v^\:L-z^\^x%m^\zmm-t^^ wmm.w.wM^x ax\^. 

1 •^:yrfjvnmnTX(DmM.^ Y2(om^m^^%Wx'r 
k1^>'-7^yUB#.-S;-i::^c7>^j|:^f[i(5^gft-^ (k) . ^ 

I>\ k + 1 i^^y^yuPt.'^.-C'CO^^f^fWlZEm^Y ( k + 

1) ^^--^/ K2<7:) 1 i^~^/:7^yUMI.^rpT-r:-(D^ttiS 

(De 1 tiii^^) mk"^ (2) -trWlii^ix^. 

[0 0 3 2] 

(2) . 

k1^>':7°/^B#.c^.-(?cO{fi:EI^^{t-^7 75^ a 
+@"efo9. k + l1^>:yyu9#.r^.-T:'t7:)ia®S^^m-^7;5^b 

t^Hil^V^lS (K V e 1 c^rl^-T) \±WTtf^^^ 



(a ffl. a>|^) ; K V e 
( a te. bte) ; K V e 
(bt@. ate) ; K V e 
(b+g, b^g) ; K V e 
■^/c, Asampfi, 
A samp= 2 • A b 
-T?fo§o b.hnMm.^y K2;6^StrtE^^<— ^ h^>^ — > 
-h Srilig-f ^ ^-f- ^ -C^fc 5 o 
[0 0 3 5] mK^.\^^^^^-^m^<T:>X. 9 (9*^^-5 
co(l. Il]6{^ir:i-J: ^tdki^^^y^yuB^.^.T^^--^/ K2 

%.---y Y2(D\iLW^^.'^\^fzM^.^X(D^miy^. WR^ 

b(7)2f^cos#rB^fctt^^b:-r5fci^)-efc5o t^^oT. ^(t^ 
<7?*t^^f^ii-r 5 r t ^>x^ 

[0 0 3 6] (MlftcOgLtL) 7k{zm7\Z^-tyu--^-Y 

\^-t^m^^^y Y2\±--'m<DmmxitLmi^^^^.i^'t 

6 3^^^-r5 (F 1) o -r^J:t:>h. J^^Tcof-iJiA^ff 



[0 0 3 41 
1 = (1/T) • K 
1 = ( 1 / ( T + A samp) ) 
1 = ( 1/ (T- A samp) ) 
1 = (1/T) • K 



K 
K 



(4) 
(5) 
(6) 
(7) 

(8) 



^ (F2) o f5:gl^il{a-^7(D®i«^^«4^ij^lpI 
J^9-C-fy:^-t-^ (F3) o mjtS<D4^iJ^t::t^^oT. 

fEtS?ff5 1 0(rtEtt-r^ (F4) . mJlEtCj: 19 51*^ 

^-^nm-r^ (fs) « ^^F^iwigm^j: ^ 
:^y'y^mmm(o^mm^^.m'r^ (f6) . ^t^. ftfjia 

>'^aliR-r^ (F7) o iJ^i::. tufSF ecoM^Tltbtb 

fc^tftffltdttifaF 7 (D-^mxnh^tzmmmiti^4 
m.-r^zt\zx.^w.^Mmm^^2\m^^ (f8)o* 

@:^aSm^€:^ffi-r5 (F9) o mJiEF8cO-M^ 

'&m^wm%2 1 (f i o) « ^s^fc. as^nm 
50 -^21 ^f^jfis^i 9 \zKt}\^wmm^2 Q-^iwrn-t^fz 



(6) 
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[0 0 3 9] 



[0 0 3 7] mm(om^i^:^^i'^^m&^rL^j:y^^mi'i. 
mifscoFi— Fi I (D^m^mmmi2<^m'^z' tizmK) 

(affi. ate) ; A V (k + 1) 
(ate. bt@) ;AV (k + l)=Dt (k) 
(bt@. at@) ; AV (k + 1) =-Dt (k) 
(bt@. bt@) : A V (k+ 1) =0 
rr.r% A bflttJtE/<-^ h§I5coili§B#PEgT'fc^o ^ 
/c, Dt (k) fik1^>^:7^/^S#.^^^^:Jol^T^ffi^Ift1^^±iIH] 

A V(k + 1) 
[{y (k)-y (k- l)}-f-A V(k)] 



* [0 0 3 8] {m^m2) m8i±. :^mM(omm.^-^ 
^mm(Dm2(Dmmm^^'tyu ^y^^mmx-^^o mm 

^-tk-h l-^l^y'^um.^.X<DmiEMAV (k + 1) ^» 



0 



(2 A b) 
• (2 A b) 



(9) 
(10) 
(11) 
(12) 



>^':fyi^m.'^.x(DmiEmm^^ (i 3) xmnx^^^ 

[0 0 4 0] 



20 



[0 04 1 ] r^OffilEffi^^tbai^tiiESSl 4T-^a:i^ 
k + l^>^Zf^\-m.^.X(D^W)mz^ mm^2 3XM 

n-r^o z.nizmm^ (4) (omm^.ttiv-^ :yi s^m 
i^wrp^^o^^-^^/ v2(D^m^mi'^m6{z^\^fz.x ^iz 

lE^ (4) (^as1t{±l^v>'^^v^^^. i^tt^iSgfiiE 

mizi^^h^j:^\ ^r.T\ mltSttE^AV ( k -fl ) 

T'. AV (k+1) fl (2Ab) B^PpUT-^^--^/ K2;^5* 
(at@. atS) 
(at@. b+S) 
(bte. at@) 
(bffi. b+g) 

rix{rj:(9. k + 1 i^>'>^y^P#.^.c7:»1^a:l^^f:®'^t-^^. y 
(k + 1) +AY (k + 1) tVXh^^\ 

[0 0 4 4] m-mm s) ms^^. ^^mcomm.y''^ ^ 
i^mm(oms(DmMm^^-ryr^ y^mmx^^^ mm 

V(k+l)-Kvel-{y(k + l)- 
[0 0 4 7] +AV (k + 1) t^J:^(D{t. k 

f->':7^/i-. Rxik-^ i'^>zfji^m^.'^.x<DiiLmin^'7 (on 

(DB^^:^'^ (atS. bt@) cr)S#-T:'fot9 . - AV (k + 
1) t^j:^cD\'±k^>y/u^ RXfk-hl^i^y'/i-^.^.X 

(DitLmm^-7(Dm(om^'^^^^ (bt@. aW (omx^ 
t^oT. Rfjte^ (18) (oi^.ti^mm±. ^fiifiitm' 

Va (k + 1) =Kvel ' {y (k + l)-y (k)} 
AVa (k + 1) =Kvel • (±AV(k + l) 



•{(2 A b)/T}"-(13), 

^^W)-t^mm^z{3:\^mi.\^\ z.nizx^ 



meiz^-rx 



[0 0 4 2] ^7h. ^(DX'yiz^ ^mm^mAE-r^zi t 

II. k + 1 1^>ry^P#.feT't^^±l$i^^^?f^^WIIg{H^y 

(k+1) ^f!^IEi-6r <^ <J:^ffi'T:'fo§. -T/^^-t,^ 
tt^Pl 0(cfEtt^;fX7t k1^>^yy^. Al>' k + 1 i^>':7^yu 
fiA Y^^ai-r^o 

[0 0 4 3] 



AY (k + 1 ) =0 

AY (k + 1) ==A V (k + 1) 

AY (k + 1) --AV (k + 1) 

AY (k+1) =0 
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